Peer relationships of hearing impaired children is an important element for their social integration, it plays a critical role on their cognitive, emotional and behavioral development. But hearing impaired children have diffi culties in interacting with peers, especially with hearing peers. In order to improve their peer relationships, fi rst of all, infl uencing factors should be made clear. The present article provides an overview of factors aff ecting peer relationships of hearing impaired children. Summarizing available researches, there are main four aff ecting factors: educational settings, cochlear implants, communication strategies, and attachment. Each of factors is described, with attention to their relative negative and positive infl uences and how these factors impact on peer relationships of hearing impaired children is analyzed deeply. Furthermore, besides these factors, other infl uencing factors should be investigated in future.
Introduction
Peer relationships refer to the interactions among age-mates (Hartup, 1986) , which play an important role in children's emotional and social development. Hartup (1996) points out that peers aff ect children's development in two ways: one is participation in group activities; another is dyadic (i. e. one-on-one) associations with friends. Both facets make children experience diff erent peer relationships, for example, being accepted or rejected by peers. Peer relationships provide children context for construction of the self, in which capacities for self-control may be tested and refi ned. And peer relationships also off er the age-related developmental opportunities for getting acquainted with social norms and processes, learning cooperation, gaining support, or developing interpersonal skills (Rubin et al., 1998) . Positive interactions and relationships with peers are associated with greater psychological well-being at all ages (Ladd et al., 2005) , more academically successful (Buhs et al., 2006) , better school adjustment, successful emotion regulation, and maintaining positive peer relationships in the future. (Mcelwain & Valling, 2005) .
Spoken language and vocalization play a central role in social interactions. For children with hearing impairment, diff erent degree hearing loss inevitably infl uences the development of their social behavior and emotion. Some researches suggest that many deaf children have diffi culties in initiating interactions with hearing peers , they are more likely to be neglected by peers (Nunes et al., 2001 ) and report more loneliness than do hearing children (Most, 2007) .Based on these researches, it might be deduced that hearing impaired children may face increasing diffi culties in forming and sustaining positive relationships with hearing peers.
Besides hearing loss and poor ability of oral language, what are the impacting factors on the peer relationships of hearing impaired children? In order to improve the peer relationships of hearing impaired children, the infl uencing factors should be made clear. The goal of the present article is to provide an overview of factors infl uencing the peer relationships of children with hearing impairment. On the base of relevant literatures in this area, main four factors are summarized: educational setting, cochlear implants, communication strategies, and attachment.
Educational settings
The educational setting is very crucial to the development of social competence (i. e., peer relationships) of children with hearing impairment. Children who are deaf have multiple school placement options: residential deaf schools, day deaf schools, or mainstreaming in hearing schools, either fully or partially. Nowadays, in many countries, inclusion of children with disabilities, including deaf children, is a core element of educational policy. If possible, deaf children are educated in mainstream settings.
Many researches indicate that mainstream settings are better for academic achievement of children with hearing impairment. Deaf students in the mainstream setting have higher levels of achievement than those in segregated settings. (Jensema, 1975; Reich et al., 1977) , but their social integration is not as evident. More and more researchers focus on the social integration of hearing impaired children, they report that deaf students in the mainstream tend to have lower self esteem, to be socially isolated and to feel lonely, and to be less well adjusted than those in segregated settings (Charlson et al., 1992 ). It appears that deaf children in mainstream education often have few friends, have less interaction with hearing peers, and are more often rejected or neglected than their hearing peers. (Kluwin et al., 2002; Musselman et al., 1996; Stinson & Antia, 1999; Stinson & Kluwin, 2003) . Nunes et al. (2001) investigated the social adaptation of deaf pupils in mainstream schools. The results show that deaf pupils were signifi cantly more likely to be neglected by their peers and less likely to have a friend in the classroom than hearing pupils. Although deaf pupils are not rejected in mainstream schools, but they may feel isolated. And deaf adults who educated in special schools reported more positive memory than those educated at mainstream schools (Mertens, 1989) . Pupils with hearing impairment who experienced both types of school environment often report a strong preference for special schools (Gregory et al., 1995) . There is evidence that special programming can improve the relationships between deaf and hearing students (Kluwin & Gonsher, 1994; Ladd et al., 1984) . Thus, although not all results are equally negative, the preponderance of the evidence supports the conclusion that special schools for the deaf foster socio-emotional growth better than mainstream schools.
However, some researches show that social integration seems somewhat more positive for hearing impaired children in a co-enrollment program in inclusive setting. Co-enrollment program is one model of inclusive education for students with hearing losses, in which hearing impaired students and hearing students learn together in a classroom, which is co-taught by a regular education teacher and a special education teacher for hearing impaired students. Co-enrollment programs provide the opportunity for intensive contact between hearing impaired children and their hearing peers (Antia & Kreimeyer, 2003; Kirchner, 1994) . A study examined the social and academic performance of the deaf/hard -of-hearing children in the co-enrollment program. Results showed that co-enrollment intervention in inclusive setting promoted students' academic development and increased interaction between D/HH children and hearing peers (Kreimeyer et al., 2000) . A research by Wauters & Knoors (2007) investigates the social integration of hearing impaired children in both co-enrollment and mainstream programs by focusing on peer acceptance, social competence, and friendship relations. The results suggest that no diff erences are found between the deaf children and their hearing peers in peer acceptance, social status, the number of mutual friendships, and the number of mutual antipathies. It demonstrates that peer relationships of hearing impaired children can be benefi ted from inclusive settings.
From the studies available, it seems that the eff ects of educational settings on peer relationships of hearing impaired children are inconclusive. Some researchers observe that mainstream setting is good for social integration of hearing impaired children (Wauters & Knoors, 2007) , but others have opposite views (Nunes et al., 2001) . Therefore, more studies about this issue should be needed in the future.
Cochlear implants
Since the mid-1980s, the cochlear implants have been used for children who have a profound hearing loss, which marked a major breakthrough in the rehabilitation of deaf children. Unlike traditional hearing aids that amplify sounds, cochlear implants provide hearing-like sensation by directly stimulating the auditory nerve, contribute to restore auditory in formation to deaf children and improve the ability of speech recognition. The criteria of cochlear implantation have relaxed, such as lower age at implant, lower levels of hearing loss; and the cochlear implants' technology have made great improvement. Thus, the number of deaf children who received cochlear implants has increased dramatically.
The diffi culties that deaf children typically experience in socialization with hearing peers may be attributed to limited production of intelligible speech and speech comprehension, resulting in inadequate understanding of how others think and feel (Remmel & Peters, 2009; Schorr et al., 2009 ). So, hearing loss leads to obstacles for hearing impaired children when they are communicating with hearing peers. In theory, if cochlear implants could improve auditory perception and advance speech and oral language skills in young deaf children, it could contribute to a common system of communication between the deaf child and his or her hearing parents and peers, promoting skills necessary for positive peer relationships.
Some studies have investigated peer relationships of children with cochlear implants, and indicate that the cochlear implants can markedly improve the communication skills of deaf children and have a positive eff ect on deaf children's ability to socialize with hearing peers in a mainstream environment (Pisoni et al., 1999; Svirsky et al., 2000; Tomblin et al., 1999) . Cochlear implants may aid in the early socio-emotional development of some deaf children (Susan et al., 2010) . A research assessed the conversational skills of children with cochlear implants, the results show that they talk as much and contribute to solving the task as effi ciently as their hearing peers (Ibertsson, 2009) . The research by Bat-Chava et al. (2005) concludes that deaf children with cochlear implants or hearing aids, whose communication skills improve overtime, this performance improves faster in children with implants compared to children with hearing aids. It demonstrates that cochlear implants may be eff ective in improving deaf children's communication and social skills, resulting in more satisfying interactions with hearing peers. Bat-Chava & Deignan (2001), using a qualitative and quantitative analysis of interviews with parents, described deaf children's communication skills and peer relationships before they had the implant and afterward. Results reveal that the implant has the potential to improve deaf children's relationships with hearing peers.
However, some researches don not conclude so positive results. A research shows that younger children with cochlear implants (aged 5-9 years) experience the same levels of loneliness and peer acceptance as normally hearing children; older children with cochlear implants (aged 9-14 years) report significantly lower perception of their own appropriate conduct and marginally greater loneliness than normally hearing children. In addition, the perception of loneliness is greater for children who received implants later in life (Schorr, 2006) . In a study 5-to 6-year old deaf children who had cochlear implants for at least 1 year were observed under conditions varying peer context diffi culty in A Peer Entry Task. Results suggested that they had no diffi culty socializing with hearing peers in one-on-one situations, but still have diffi cultly when faced with an already established dyad of unfamiliar hearing peers (Martin D. et al., 2010) . Researches investigate social skills of deaf children with cochlear implants using the peer entry paradigm, which indicate that one third of children with implants failed to enter a group situation where a dyad of hearing peers was already interacting (Knutson et al., 1997) ; 27 % deaf children with implants failed to enter a peer group of two hearing peers compared to 5 % of hearing children who failed entry (Boyd et al., 2000) . These results suggest that deaf children with cochlear implants demonstrate on going communication limitations.
A growing literature demonstrates the positive eff ects of cochlear implants on auditory perception and speech and oral language development (Hayes et al., 2009; Waltzman, 2006) . Based on the view, cochlear implants have positive eff ects on deaf children's social skills and peer relationships, through improving auditory perception and speech and oral language development, why some studies do not show such positive results? Because cochlear implants don not have eff ects on auditory perception and speech and oral language development directly, these benefi ts are moderated by several variables, such as age at implant, duration of implant use, and mode of communication. Early profound hearing loss, later age at implantation is related to poorer speech perception (Zwolan et al., 2004) and speech production Robbins, 2006) , likely due to age-dependent aural sensitivity (Connor, et al., 2006) . Longer duration of cochlear implant use is associated with better oral language (Nicholas & Geers, 2006) , better performance on the communication with peers (Martin et al., 2010) . There seems to be a substantial benefi t for both speech and vocabulary outcomes when children receive their implant before the age of 2.5 years old. This benefi t may combine a burst of growth after implantation with the impact of increased length of use at any given age. The added advantage (i. e., burst of growth) diminishes systematically with increasing age at implantation (Connor et al., 2006) . The benefi ts of cochlear implantation both in the areas of communication and socialization while pointing to the interactive nature of these factors in children's development (Bat-Chava et al., 2005; Schorr et al., 2009 ).
Communication strategies
As age growing, the social skills of children develop, their participation in social interactions becomes more and more intentional (Eckerman & Stein, 1982) . As children gradually take on more responsibility for social interactions with peers, they need to develop various communication skills further, such as the ability to initiate social interactions successfully (Ghuman et al., 1998) . There are many diff erent communication strategies, strategies to initiate interactions used by children is one of most important communication strategies, which begin during early childhood and can be seen in kindergartens (Erwin et al., 1999) .
What is initiation strategy in interaction? Vandell & George (1981) express the view that any clear and distinct behavior toward a partner that is not a part of an already existing interaction can be considered as an initiation strategy. An initiation strategy is successful when the partner responds and an interaction occurs. For hearing children, spoken language and vocalization play a central role in social interactions; both are used as strategies for initiating an interaction and for maintaining its continuity (Lederberg et al., 1986) . But for hearing impaired children, who have great problem with development of spoken language, may have a lot of diffi culties in social interactions.
The initiation strategies used by hearing impaired children are diff erent from ones used by hearing children. Higginbotham and Baker (1981) reported that hearing impaired kindergartners spent more time playing alone in comparison to same-age hearing children. Duncan (1999) concluded that the deaf kindergartners used more physical initiation strategies (i. e., touch) than did their hearing counterparts in integrated kindergartens. reported that initiation strategies used mainly by hearing impaired children as follows: vocalization, which only is preverbal vocalization such as single vowels, single syllable, and repeated syllables, either as a simple strategy or in combination with other strategies comprised the most frequent means of initiating peer interactions. Other strategies are touch, signing, object-related social act, head turning, moving closer, imitation of play, and direct entrance.
With reference to the eff ect of these initiation strategies, the hearing impaired children made more attempts to initiate social interaction with hearing peers than with their deaf peers, but initiations toward the deaf children were more successful than those toward the hearing children (Vandell & George, 1981) . It concluded that even when hearing and HI children used similar strategies, the HI initiators failed more often, especially when attempting to initiate interactions with hearing peers. Be inline with this view, reported that success rates of initiation strategies used by HI children in the special program were much higher than the rates in the regular program. In the special program, HI children communicate with only with other deaf children; in the regular program, HI children communicate with not only deaf children but also hearing children. Researchers interpreted that perhaps the specifi c strategy that hearing impaired children used did not comprise the main determinant of their success. For example, the vocalizations made by the HI children included mostly preverbal vocalizations, which was not suitable for hearing partners and could not be understood by their partners, especially in the regular program. Thus, it might be that the low rate of success was related to the quality of these vocalizations. The other reason is that although HI children's motivation of the participants to interact with the hearing children is very strong and clear, they continued to repeat their attempted social interactions despite repeated failures .
Moreover, trouble in communication between deaf and hearing children was related not only to diff erent abilities to either understand the other's language, but to interaction or sociolinguistic practices specifi c to each modality (Keationg & Mirus, 2003) . Some studies found that HI preschoolers did not change their initiation strategies to accommodate hearing or deaf partners (Rodriguez & Lana, 1996) . And hearing preschoolers used only vocalizations when they interacted with hearing partners and did not change their initiations to meet the HI children's needs (Vandelland & George, 1981) . Thus, these reasons lead to relatively higher number of initiations made by HI children, but lower rate of success in the regular program. Keationg & Mirus (2003) point out that unshared sociolinguistic practices and hearing-oriented participation frameworks are crucial aspects of communicative failure between hearing and deaf children in mainstream elementary school settings. And they suggest that deaf children are expected to develop skills for accommodating to hearing children, hearing children in classes with deaf children should be expected to develop comparable skills for interacting with deaf students in order to enrich peer interactions and enable the deaf students to have equal access to all learning opportunities.
Attachment
Attachment is a special emotional bonding between the infant and caregiver who mainly is mother (Bowlby, 1969) . From the moment when a baby is born, he or she innate repertoire of behaviors such as smiling and the grasping refl ex help them bond with their mothers and the attachment is forming through the interactions between mother and child. Attachment is considered as internal working models that serve later in the establishment of new relationships, it is very necessary and important for the development and establishment of satisfying interpersonal relationships (Bowlby, 1988; Marcel & Broesterhuizen, 2001) . Secure attached children whose needs have been met in a socially responsive environment have better ability to explore the environment and are more likely to be more socially competent. They have more satisfying relationships with friends, particularly with spouses (Blatt & Blass, 1990) , better vocational and professional adjustment (Bartholomew & Horowitz, 1991) , better ability to cope with stressful situations and negative aff ects (Mikulincer et al., 2003; Mikulincer et al., 2003; Pereg & Mikulincer, 2004) , better self-image (Mikulincer, 1995) , and a stronger sense of well-being (Diehl et al., 1998; Grotevant & Cooper, 1998; Hazan & Shaver, 1990) . On other hand, those children who developed insecure attachment have shown fear in unfamiliar situations and would become extremely nervous, becoming depressed and withdrawn, distrust, anger, aggressiveness, and insensibility (Page & Bretheron, 2001) .
The presence of a child with a disabling condition, such as a hearing impaired child, has a signifi cant impact on the family, may alter the family communication patterns, its interpersonal relationships, and family climate, especially when the parents are hearing, thus aff ecting the attachment as well (Weisel & Kamara, 2005; Christiansen & Leigh, 2002) . Hearing impaired children are assumed to be at risk for developing an insecure attachment, especially deaf children with hearing mothers. There may be several reasons. First, when the child's hearing defi cit is diagnosed, hearing mother often reveal stress and depression, then might neglect or be insensitive to the needs, initiations, or wishes of the young baby. Second, hearing mother may fail to adjust the communication to child, still continuing to comfort the child by voice, but child with hearing impairment cannot hear the mother's voice. Third, the child with hearing impairment cannot hear the mother when she is not visible and therefore does not have the continued assurance about her presence or the comfort that the mother's voice can provide, which in hearing children can reduce separation anxiety. Furthermore, a hearing impaired child may do not know his or her own voice is important in communication and fail to infl uence caretakers' behavior or attention (Lederberg & Prezbindowski, 2000; Meadow-Orlans, 1997) . Greenberg & Marvin (1979) investigated the impact of attachment patterns on deaf preschool children's competence; they found that the children's level of communicative competence was shown to be associated with qualitatively diff erent patterns of attachment. Children with more secure representations of attachment and less avoidant responses showed more socially cooperative interactions and greater independent than those with more insecure representations if attachment and more avoidant responses (Kim & Kim, 2008) . In a research by Marcel & Broesterhuizen (2001) , deaf students at the age between three and seven years were investigated. The results indicate that there is a clear relationship between secure attachment and the parents and socio-metric status. Students who are secure attached report that they have no feelings of alienation toward their parents; they are popular and well accepted by their peers. Researchers explained that adolescents have an "internal working model" of their relationship with parents that continue to be determinate their attitude towards others and towards themselves. Deaf children with secure attachment trust their parents and others, so they are likely to learn social behaviors leading to be accepted by peers and are easier to get friendship with peers. (Marcel & Broesterhuizen, 2001) .
Although available researches on attachment and peer relationships of hearing impaired children published are so limited, it is not doubtful that attachment of hearing impaired children plays an important role on their peer relationships. In future, research in this fi eld should be explored deeply.
Conclusion
Peer relationships of hearing impaired children is an important element for their social integration, it plays a critical role in their cognitive, emotional and behavioral development. Many researches demonstrate that hearing impaired children face lots of diffi culties in interaction with peers, especially with hearing peers in inclusive setting. Improving their peer relationships becomes an urgent task for special education for hearing impaired children, in order to facilitate their social competence and mental heath. First of all, infl uencing factors on peer relationships of hearing impaired children should be made clear. Reviewing available studies in this fi eld, it found that there are important four factors: educational settings, cochlear implants, communication strategies, and attachment. Besides these factors, more other infl uencing factors such as the theory of mind, personality, parenting styles and so on should be investigated in future. Furthermore, various factors provide diff erent perspectives on hearing impaired children's peer relationships and sociability. But these factors impact on peer relationships not separately, but interactively. So, a combination of perspectives will provide the fullest picture of hearing impaired children's peer relationships and directions for understanding and supporting positive peer relationships.
